Pluronic P123 (30.0 g, 4.71 mmol) and CDI (11.5 g, 70.6 mmol) were loaded into a round-bottomed flask and dissolved in 270 mL of dehydrated tetrahydrofuran (THF). The solution was stirred for 24 h at room temperature under a nitrogen atmosphere. Next, the reaction mixture was added dropwise to the dehydrated THF solution (100 mL) of ethylenediamine (15.8 mL, 235.5 mmol). The solution was stirred for 24 h at room temperature under a nitrogen atmosphere. After the reaction, the polymer was purified by dialysis against methanol for 3 days (Spectra/Por 6, molecular weight cut-off of 1,000 Da).
A saturated solution of β-CD was prepared by dissolving β-CD (80.0 g, 70.5 mmol) in 4 L of phosphate buffer saline (PBS) (10 mM NaH2PO4/Na2HPO4, 150 mM NaCl). Next, P123-SS-NH2 (7.0 g, 1.07 mmol) dissolved in a small aliquot of water was added to the β-CD saturated solution, and the mixture was stirred for 24 h at room temperature, during which a precipitate of pseudopolyrotaxane was obtained. After the reaction, the precipitate was collected by centrifugation (7,000 rpm, 3 min) and freeze-dried for 1 day to obtain pseudopolyrotaxane as powder (41.5 g). The Trt-Gly-OH (10.1 g, 32.0 mmol), BOP (14.1 g, 32.0 mmol), and DIPEA (5.5 mL, 32.0 mmol) were then dissolved in the mixture of THF and acetonitrile (THF:acetonitrile at a 1:1 volume ratio), and the solution was added to the pseudopolyrotaxane. The resulting reaction mixture was stirred for 24 h at room temperature.
After the reaction, the precipitate was collected by centrifugation (7,000 rpm, 3 min). The precipitate was dissolved in DMF, and the solution was poured into water to form precipitate. The precipitate was collected by centrifugation (7,000 rpm, 3 min). The reprecipitation process was repeated six times to completely remove the free β-CD and unreacted reagents. Finally, the precipitate was washed with water to remove the DMF. The recovered precipitate was freeze-dried to obtain PRX (3.02 g, 14.5% yield based on Pluronic P123 mol%). The number of β-CDs threaded onto the P123 was determined 
Synthesis of 2-(2-hydroxyethoxy)ethyl group-modified β-CDs (HEE-β-CDs)
To a solution of β-CD (1.0 g, 881 μmol) in anhydrous DMSO (15 mL), CDI was added at room temperature. After the reaction for 24 h, HEEA was added to the reaction mixture and stirred for an additional 24 h at room temperature. The PRX was then purified by dialysis against methanol for 4 days (Spectra/Por 6, molecular weight cut-off of 1,000 Da). The recovered solution was evaporated and dissolved in water. The aqueous solution was freeze-dried to obtain HEE-β-CD. The number of modified HEE groups on β-CD was determined by 1 H NMR. 1 H NMR (500 MHz, D2O) δ = 3.24 (m, -CH 2 CH2-O-CH2CH2-OH of HEE group), 3.5-4.5 (m, H2, H3, H4, H5, and H6 protons of β-CD, -CH2CH 2 -O-CH 2 CH 2 -OH of HEE group), 4.95 ppm (m, H1 proton of β-CD).
Cytotoxicity assay
Normal human skin fibroblasts were plated in a 96-well plate at a density of 1×10 4 cells/well and incubated overnight. After the medium was replaced with fresh medium (90 μL), the treatment solutions (10 µL) were added to each well. After incubation for an addtional 24 h, Cell Counting Kit-8 reagent (Dojindo Laboratories, Kumamoto, Japan) (10 μL) was added to each well. After further incubation for 1.5 h at 37 °C, the absorbance at 450 nm was measured using a Multiskan FC plate reader (Thermo Fisher Scientific, Waltham, Massachusetts, USA). The cellular viability was calculated relative to the untreated cells. Figure S1 . Reaction scheme for the synthesis of 2-(2-hydroxyethoxy)ethyl (HEE) group-modified β-CD (HEE-β-CD). Table S1 . Reaction conditions and characterization of HEE-β-CDs. 
